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Handle trade-offs and multi-criterion optimization 


Characteristics of Global Optimization 
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Design Space Which Are Competitive 
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Polynomial-Based RSM 



co 

■M 

a 

<u 

•iH 

u 

m3 

a> 

o 

u 

§ 

o 

& 

c 

G 

*d 

a 

u 

V 

*d 

4H 

o 

T3 


G 

CO 

CO 

d 

Vm 

O 

CO 

13 


CO 

•tH 

CO 

a 

a 

o 

• 

CO 

CO 

<U 

u 

&JD 

<U 

4-1 


G 

o 


o 
a 

'd 

"3 « 

P^I d 
• £> 


o 

u 

v 

o 

V y 

-G 3 
O 

> 

g 

• H 

C/2 

<u 

4— 1 

<u 

a 

d 

u 

d 
Oh 

G 

GUO 


G 
O 

C/2 

"d 

G 

<D 

Gh 
<D 

*d 

<L> 

4-> 

d 

J 3 

13 'co 

> <u 
<u u 


<u 

,J 0 O 

o *-* 

h; <u 

-Q 

s 

G 
G 


C/2 

4-> 

G 

<L> 

• ■*— I 

U 

f-G 


cd 

-G 

aj 4—f 

s •§ 

d 

"c3 


4-1 

<u 

-Q 


o 

G 

K*p > 

O 

Oh 


00 

CN 


U-< 

V 

C/2 O 

d u 


o 

1? 


C/2 

V 

3 

d 

‘G 

£ VO 

c 11 

So z 

. rH 

U • tH 

^ * 
2 


C/3 

+-> 

G 

<u 

u 

<-G 


<D 

O 

U 

ro 


O 

"c3 


C/2 

4-> 

G 
<u 

• • i— i 

5 <-G 

O C_M 

G v 

>, o 

3 u 

Fi 

<u ^ 

"d csi 

4H 

o 


cO 

+ 

g. 

4- d- 

J 00 

5 . II 


Gh <-*-< 

+ 8 

& ° 


"d 

G 

o 

u 

v 

co 


+ 

g. 

+ 

£ 


C/2 

d 

3 

"d 

o 

a 

u 

• tH 

,-Q 

G 

U 


O 

IT 

so 

II 

z 

<-w 

bO 

<u 


• Polynomial models are constructed by standard least-square 


(/) 




<L> 




Z u 


u 


0 

Oh 

G 

. tH 

V-l 

U 

GO 

0 


GO 

J3 

WD 

£ 


u 

0 

0 

Oh 

' * 
3T 

•*-> 

u 

V 

G 
• « 

=p'sj? 

> 

c 

• ♦ 

H 

c o 



X 


CM 

X 

r— i 

X 

o 

X, 


U 

G 


<N 


£ 

eT 


1 1 kL 
>< ^ 


GO 

cs 

<-4H 

G 

o 

fr 

0 

JO 

•G 

O 

» * 

03 

U 

O 

> 

C3 

£ 

•-G 



u 

u 


o3 

CO 


>- 

C3 


• 

• 


X 

II 



.'. A unit of NN sums up its total input and passes that sum through an 
activation function. 


Radial Basis Neural Network 
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EXAMPLE FOR NN-ENHANCED RSM 
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Face Centered Composite Design (FCCD) 
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D-Optimal Design 
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selecting the design points. 
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If weight < 0.01 , then the point is identified by IRLS as an outlier 


OUTLIERS SUMMARY FOR 1 st VANE 
of Two-Stage Supersonic Turbine 
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Error Distributions: 

Turbulent Planar Diffuser Shape 
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Optimization toolbox in Matlab and Excel Solver are often suitable 


Preliminary Design optimization 
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Maximize Tj and minimize R 7 simultaneously 

• OR maximize incremental payload (Apay) which depends 
on Tj and W 
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> Obtain the refined response surfaces repeating the RSM 
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Multi-Stage & Adaptive Domain Optimization: 
SUPERSONIC TURBINE: SHAPE DESIGN 
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Run time, for e.g., 214 cases for the first vane ~ 1.5 weeks on one 
processor of and SGI (Origin 2000, Power Challenge, or Octane) 

CFD runs done by Lisa Griffin and Dan Dorney 
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Reduced Cubic Models 




Interactive nature of gobal optimization helps to gain more insight 
and revise the design scope accordingly 
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OPTIMUM 1 st VANE DESIGN 
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^Florida Multi-Point Optimization: 

TURBULENT PLANAR DIFFUSER SHAPE 
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• Multi-Optimum: More than one design meet the goal. 



